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Progress in the Research on the ABCA Gene Family of Vertebrates
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Abstract: The ATR binding cassette (ABC) superfamily encodes membrane proteins that trangport many kinds of sub-
strates across membranes. Based on amino acid sequence similarities and phylogeny, 48 ABC genesinthe human ge-
nome were divided into seven subfamilies ABCA to ABCG . Among them, ABCA transporters have a unique topology
and the members of this subfamily had expanded twice by gene duplication after the divergences between anphibian
and mammal, respectively. The new duplicated genes are well retainedinrodent andcarnivore, while half of them be-
came pseudogenes or were lost in primate genome. Transporters of the ABCA subclass were regponsble for critical

physiological functions inthe transmembrane transportation of endogenous lipid and cholesteral substrates. Mutations of
ABCA genes are associated with human genetic diseases.
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Fig. 1 The typical topological structure of ABCA transporters
Black pellets: Walker A, Walker B and Signature domain, respectively ( Revised following reference[ 6] )
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Table1 Human ABCA transporters
(aa)
Gene Synorym  Chromosomal location Amiro acid Extron Subcelluar Location Related disease
, a
ABCA 1 ABCA1 9931. 1 2261 50 ’
Cell membrare Tanger dsease, familid hypoalphai-
poprateinemia Caranary Heart Disease
ABCA2  ABCA2 9g34 2436 48 Uhknown
Lysosome membrane
ABCS3,
ABCA3 16p13.3 1704 32
ABCC Lamellar body membrare  Surfactart deficiercy
ABCA 4 ABCR 1p22. +p21 2273 50 )
Photore ceptor Stargardt disease
ABCA 5 1724 1642 39 )
Lysosome lysosomal disease
ABCA 6 17q24 1617 39 unknown Uhknown
ABCA 7 19p13. 3 2146 46 Uhknown
Cell membrare
ABCA 8 17q24 1581 38 Unknown Uhknown
ABCA 9 17924 1624 39 Unknown Unknown
ABCA 10 17924 1543 40 Unknown Uhknown
ABCA 12 2934 2594 53
Lamdlar grandes membrare Harlequin ichthyosis
ABCA 13 7pi1+qlil 5002 60 Unknown Unknowvn
: ABCA 14~ ABCA17 ,
Note: ABCA 14~ ABCA 17 were pseudogenes and not listed.
2 1 ABCA 1 ABCA2 ABCA4 ABCA7
ABCA12 ABCA13 ABCA 1 ABCA4
, ABCA 13 , 14
: 5 H 2.2 ABCAS
Broccardo C 1 ABCA 1 5 : ABCA 5 4
ABCA 2 ABCA4 ABCA7 (ABCA 6,ABCA8, ABCA9 ABCA 10),
, NBD TMD 17924 ,
, ABCA 1 - ;
(19
ABCA4 ABCA7Y (3 19 1 5
) ABCA 12 ABCA13 :Abca 5 Abca 6 Abca 8a Ab-
19 ca8b Abca 9,

(Gallus gallus)

[11]
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ABCA 5 ,

(Xenopus tropicalis) (Monodelphis domes-
tica ) (Canis familiaris ) 3 5 4

( ) :
( Scaffold)

(Pan troglodytes) ,

( )

2.3 ABCA3
, ABCA 3 AB-
CA 14~ ABCA17 5 ABCA 3
) (Ciona intestinalis )
( : €i0100143769,

http: // genome. jgipsf. org/ cionad/ cionad. home.

html) ABCA 17 ABCA 3
7 ABCA 14
ABCA 15 ABCA 16 7F3
ABCA 3
4 ABCA3 | e
ABCA 3 (ABCA 14~ AB-
CA17) , ABCA 14~
ABCA 16 - ,5
14
ABCA 3 , ABCA 3 ,
3 ABCA
3.1 ABCA 1
ABCA 1
, ( Tangier disease) '*7,
a (familial hypoalphalipopre-
teinemia) '*" 22
, apoA- ABCA1

[23~ 26]

ABCA1

apoA-
( High-density lipoprotein,
HDL), ABCA1 (2
3.2 ABCA 2
ABCA2 )
[27,28] ,ABCA2
Lipocalins 1 Kaminski WE '*
ABCA 2
,LaingNM [ ABCA 2
: ABCA2
(27
3.3 ABCA 3
ABCA 3
(lamellar bodies) s
; , ABCA 3
e ABCA3
[32)
4 ABCA 3
He. ABCA17
(17
ABCA17 HEK293
, ABCA17
(17 4
3.4 ABCAA4
, 500
ABCA 4 ,
(Stargardt)
[33,34]
( aH trars-retinaldehyde) ABCA4  ATP
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N- —
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, ABCA4 N -
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ABCA4 - a
N- - ABCA7
[37] N _ ,
N -N ( N-retinyli- 4l
dene-N-retinylethanolamire, A2E) (lipofuscin) 3.7 ABCA12 ABCA13
ABCA4 ABCA12
(retinal pigment epithelium, RPE) (lamellar granules, LG,
[37,38] , ’ A2E ) ,
RPE [39] [50~ 52]
el AB-
3.5 ABCA5 CA12 , ABCA3
ABCA5 , e
[11,19, 40] ABCA5 [32] [ 50~ 52] AB(\AS
¥l ABCA5 ABCA12 2
1 , ABCA3 ABCA12
ABCAG, AB- ABCA3
CA9 ABCA10 , ,
[41~ 43] , AB‘
CA8 (=3 ABCA12
el ABCAS5 :
(1.1 - ABCA13 ABC ,
(branck site models) ("2 ABCA 13
ay ABCA6 ABCA8a 7p12. 3 ,
, ABCA6 ABCA&a ( Shwachman- Diamond syndrome)
INM7 , ABCA13 2
[12]
3.6 ABCA7
ABCA7 ABCA1 , apoA- | 4 ABCA
[46, 47]
ABCA1 , ABCA7
[47)
ABCA1  ABCA7 (4
ABCA1 HDL 2 3 ABCA (‘http://
HDL HDL, WWW. genome. ucsc. edw/, 2005 3 ),
ABCA7 2 ABCA 3 ABCA 5
HDL!* | ABCA7  ABCAf , ABCA 1 ABCA4
ABCA 7 , ABCA
ABCA7 ABCA7 3 (expanding)
[ 47, 49]
ABCA7 ABCA 1 ABCA4 . ABCA7 3
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